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DETAILED ACTION 

Response to Arguments 

1. Applicant's arguments filed 23 June 2005 have been fully 
considered but they are not persuasive. All of the previous 
claims have been cancelled, therefore all of the prior claim 
rejections are withdrawn. While Examiner agrees with Applicant 
that the present claims are not fully taught by the prior art 
that has thus far been used in the prior art rejections of the 
previous office actions, additional prior art has been 
discovered which renders the present claims obvious to one of 
ordinary skill in the art at the time of the invention. The 
prior art rejections of the newly added claims are given below. 

Claim Rejections - 35 USC §103 

2. The following is a quotation of 35 U.S.C. 103(a) which 
forms the basis for all obviousness rejections set forth in this 
Office action: 

(a) A patent may not be obtained though the invention is not 
identically disclosed or described as set forth in section 102 of this 
title, if the differences between the subject matter sought to be 
patented and the prior art are such that the subject matter as a whole 
would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the 
invention was made. 

3. Claims 16-17 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Mintzer (US Patent 5,210,602) in view of Arce 
(US Patent 6, 493, 112 Bl) . 

Regarding claim 16: Mintzer discloses generating a set of 
seed values from a random number generator (column 7, lines 30- 
36 of Mintzer) ; controlling the selection of the seed values 
from the random number generator (column 7, lines 36-41 of 



Application/Control Number: 09/667,964 
Art Unit: 2624 



Page 3 



Mintzer) ; and populating the error buffer with the set of 
selected seed values (figure 3 (constant store) and column 7, 
lines 36-41 of Mintzer) . 

Mintzer does not disclose expressly that' said seed values 
are controlled such that the seed values are relatively large, 
likely to cause a dot to be printed, producing a set of selected 
seed values. 

Arce discloses controlling random seed values such that the 
seed values are relatively large, likely to cause a dot to be 
printed, producing a set of selected seed values (figure 4 (Step 
1) and column 11, lines 44-48 of Arce). The white noise values- 
are set based on the desired number of printed dots in a pixel 
array (figure 4 (Step 1) and column 11, lines 44-48 of Arce). 

Mintzer and Arce are combinable because they are from the 
same field of endeavor, namely using random noise generators to 
mitigate the effects of halftone image processing artifacts in 
digital image processing systems. At the time of the invention, 
it would have been obvious to a person of ordinary skill in the 
art to bias the seed values taught by Mintzer such that the seed 
values are likely to cause a dot to be printed, as taught by 
Arce. The motivation for doing so would have been to be able to 
generate a specific desired gray level (column 11, lines 39-43 
of Arce) . Therefore, it would have been obvious to combine Arce 
with Mintzer to obtain the invention as specified in claim 16. 

Regarding claim 17: Mintzer discloses generating a set of 
seed values being performed at initialization of the digital 
image reproduction (column 7, lines 34-41 of Mintzer) . Without 
the appropriate data in the coefficient store, which is produced 
using the seed values (column 7, lines 34-41 of Mintzer) , error 
diffusion cannot occur. Therefore, the generation of the set of 
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seed values must occur at initialization of the digital image 
reproduction . 

4, Claims 18-23 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Mintzer (US Patent 5,210,602) in view of 
Klassen (US Patent 6,483,606 Bl) . 

Regarding claim 18: Mintzer discloses generating a first 

set of seed values (figure 2a (c^); figure 3 (random number 

generator); and column 7, lines 32-42 of Mintzer ); 1 generating a 

second set of seed values (figure 2b ( c c r 2 s ) ; figure 3 (random number 

generator) ; and column 7, lines 32-42 of Mintzer) ; generating a 

third set of seed values (figure 2c{cf s ) ; figure 3 (random number 

generator) ; and column 7, lines 32-42 of Mintzer) ; and 
populating three error buffers with the sets of seed values 
(figure 3 (constant store) and column 7, lines 36-41 of Mintzer). 

Mintzer does not disclose expressly that said second set of 
seed values negatively correlate with the first set of seed 
values. 

Klassen discloses negatively correlating black and the 
other colors (figure 3(112) and column 6, line 61 to column 7, 
line 2 of Klassen) before the application of error diffusion 
(figure 3(120) and column 7, lines 26-29 of Klassen). Under- 
color removal provides a negative correlation between black and 
the other colors (column 6, line 61 to column 7, line 2 of 
Klassen) . Based on this negative correlation, scalar error 
diffusion is then performed on black (column 7, lines 26-29 of 
Klassen) and vector error diffusion is performed on the 
remaining colors (column 7, lines 29-33 of Klassen) . 
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Mintzer and Klassen are combinable because they are from 
the same field of endeavor, namely color halftone processing and 
error diffusion of color digital image data. At the time of the 
invention, it would have been obvious to a person of ordinary 
skill in the art to use the negative correlation between black 
and the other colors during halftone processing, as taught by 
Klassen, particularly during the generation of the first and 
second seed value set taught by Mintzer. The suggestion for 
doing so would have been that black is negatively correlated 
with the other colors in cmyk halftone printing (column 6, line 
61 to column 7, line 2 of Klassen) . Therefore, it would have 
been obvious to combine Klassen with Mintzer to obtain the 
invention as specified in claim 18. 

Regarding claim 19: Mintzer discloses generating a set of 
seed values from a first constant (column 7, lines 33-37 of 
Mintzer) . The random error diffusion constants used are based 
on a set of fixed error diffusion constants since a random 
number is multiplied by said fixed error diffusion constants 
(column 7, lines 33-37 of Mintzer) . Further, as is well-known 
in the art, the values available for use in error diffusion are, 
based on well established criteria, such as numerical stability. 
Thus, even though the error diffusion constants are based on 
randomly generated numbers, the error diffusion constants are 
also based on fixed values, namely the original fixed error 
diffusion constants which are determined using specific 
criteria. 

Regarding claim 20: Mintzer discloses generating a second 

set of seed values from a second constant (figure 2b ( c c ^ s ) ; figure 

3 (random number generator); and column 7, lines 32-42 of 
Mintzer) . 
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Mintzer does not disclose expressly altering the second set 
of seed values to negatively correlate to the first set. 

Klassen discloses altering the black color map to 
negatively correlate black with the other colors (figure 3 (112) 
and column 6, line 61 to column 7, line 2 of Klassen) before the 
application of error diffusion (figure 3(120) and column 7, 
lines '26-29 of Klassen) . 

Mintzer and Klassen are combinable because they are from 
the same field of endeavor, namely color halftone processing and 
error diffusion of color digital image data. At the time of the 
invention, it would have been obvious to a person of ordinary 
skill in the art to alter the black color map to produce a 
negative correlation between black and the other colors during 
halftone processing, as taught by Klassen, thus altering the 
second seed value set taught by Mintzer so that the second seed 
value set negatively correlates with the first color set. The 
suggestion for doing so would have been that black is negatively 
correlated with the other colors in cmyk halftone printing 
(column 6, line 61 to column 7, line 2 of Klassen) . Therefore, 
it would have been obvious to combine Klassen with Mintzer to 
obtain the invention as specified in claim 20. 

Regarding claim 21: Mintzer discloses generating a third 

set. of seed values from a third constant (figure 2c(c°* s ) of 

Mintzer) different from the first and second constants (figure 3 
(random number generator) ; and column 7, lines 32-42 of 
Mintzer) . 

Regarding claim 22: Mintzer does not disclose expressly 
performing a negative correlation from the first set of seed 
values to form the second set of seed values. 
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Klassen discloses altering the black color map to 
negatively correlate black with the other colors (figure 3 (112) 
and column 6, line 61 to column 7, line 2 of Klassen) . 

Mintzer and Klassen are combinable because they are from 
the same field of endeavor, namely color halftone processing and 
error diffusion of color digital image data. At the time of the 
invention, it would have been obvious to a person of ordinary 
skill in the art to alter the black color map to perform 
negative correlation between black and the other colors during 
halftone processing, as taught by Klassen, thus altering the 
second seed value set taught by Mintzer so that the second seed 
value set negatively correlates with the first color set. The 
suggestion for doing so would have been that black is negatively 
correlated with the other colors in cmyk halftone printing 
(column 6, line 61 to column 7, line 2 of Klassen) . Therefore, 
it would have been obvious to combine Klassen with Mintzer to 
obtain the invention as specified in claim 22. 

Regarding claim 23: Mintzer does not disclose expressly 
multiplying said first set of seed values by a negative number 
to form the second set of seed values. 

Klassen discloses multiplying the amount by which the 
colors other than black are modified by a negative number to 
provide the amount by which black is modified (column 6, line 61 
to column 7, line 1 of Klassen) . 

Mintzer and Klassen are combinable because they are from 
the same field of endeavor, namely color halftone processing and 
error diffusion of color digital image data. At the time of the 
invention, it would have been obvious to a person of ordinary 
skill in the art to use the negative amount of color value 
alteration used by the colors other than black to modify the 
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amount of color used for black, as taught by Klassen, thus 
altering the second seed value set taught by Mintzer so that the 
second seed value is the negative number of the first seed 
value. The suggestion for doing so would have been that black 
is negatively correlated with the other colors in cmyk halftone 
printing (column 6, line 61 to column 7, line 2 of Klassen) . 
Therefore, it would have been obvious to combine Klassen with 
Mintzer to obtain the invention as specified in claim 23. 

5. Claim 24 is rejected under 35 U.S.C. 103(a) as being 
unpatentable over Mintzer (US Patent 5,210,602) in view of 
Klassen (US Patent 6,483,606 Bl) and obvious engineering design 
choice . 

Regarding claim 24: Mintzer discloses generating two 
random numbers from a random number generator (column 7, lines 
33-37 of Mintzer) ; and applying a first function to- the two 
random numbers to generate a first set of seed values (figure 2a 
(c*\) and column 7, lines 32-42 of Mintzer); generating a second 

set of seed values (figure 2b ( c c r 2 s ) ; figure 3 (random number 
generator); and column 7, lines 32-42 of Mintzer); and 
generating a third set of seed values (figure 2c {cf s ) ; figure 

3 (random number generator); and column 7, lines 32-42 of 
Mintzer) . 

Mintzer does not disclose expressly that said second set of 
seed values is generated by applying a second function that is 
120 degrees out of phase from the first function to the two 
random numbers; and that said third set of seed values is 
generated by applying a third function that is 120 degrees out 
of phase from the first and second functions. 



Application/Control Number: 09/667,964 
Art Unit: 2624 



Page 9 



Klassen discloses multiplying the amount by which the 
colors other than black are modified by a negative number to 
provide the amount by which black is modified (column 6, line 61 
to column 7 , line 1 of Klassen) . 

Mintzer and Klassen are combinable because they are from 
the same field of endeavor, namely color halftone processing and 
error diffusion of color digital image data. At the time of the 
invention, it would have been obvious to a person of ordinary 
skill in the art to use a negative amount of the function used 
for modifying colors other than black for the function that 
modifies the other colors, as taught by Klassen, thus altering 
the second seed value set taught by Mintzer so that the second 
seed value is the negative number of the first seed value. The 
suggestion for doing so would have been that black is negatively 
correlated with the other colors in cmyk halftone printing 
(column 6, line 61 to column 7, line 2 of Klassen) . Therefore, 
it would have been obvious to combine Klassen with Mintzer. 

Mintzer in view of Klassen does not disclose expressly that 
the second function is 120 degrees out of phase from the first 
function and the third function is 120 degrees out of phase with 
the first and second function. However, given the three sets of 
seed values taught by Mintzer, it would have been an obvious 
engineering design choice to use a second function that is 120 
degrees out of phase from the first function and a third 
function that is 120 degrees out of phase with the first and 
second functions. When the first set of seed values and the 
second set of seed values are simply negatively correlated with 
each other, the second set of seed values are the negative of 
the first set of seed values, such as discussed in the arguments 
regarding claim 23. In Klassen, in order to obtain the proper 
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colors for an image, the differences must balance out, thus the 
addition to the black color makes up for the subtraction of the 
other colors (column 6, line 61 to column 7, line 1 of Klassen) . 
Furthermore, as is well-known in the art, in order to maintain 
numerical stability in error diffusion computations (or any 
other type of finite-difference based computational algorithm) , 
the error diffusion coefficients must balance out to zero. 
Thus, the three functions used for the three corresponding sets 
of seed values must also balance out to zero. In the case of 
two sets of seed values, a function and its negative are used, 
as demonstrated in the arguments regarding claim 23 above. 
Another way in which a function and its negative can be 
expressed is in phasor notation, which would be written as the 
first function and a function that is 180 degrees out of phase 
with said first function, or: f x + f 2 = /, = 1Z0°/i +1Z180°/i = 0 , 
where fi is said first function and f 2 is said second function. 
For the case of three sets of seed values, balancing the 
functions out to zero would be performed with the equation: 
f x +f 2 + / 3 = \Z.0 o f x +1Z120°/i +1Z-120°/i =0, where f x is said first 
function, f 2 is said second function, and f 3 is said third 
function. This type of phasor manipulation is a basic 
mathematical function and would have been obvious to one of 
ordinary skill in the art at the time of the invention when 
faced with the three sets of seed values taught by Mintzer. The 
motivation to use said manipulation would be, as stated above, 
to balance out the three function to zero, thus ensuring the 
numerical stability of the error diffusion computations. 
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Conclusion 

6. The prior art made of record and not relied upon is 
considered pertinent to applicant's disclosure. 

Lau et al., US Patent 6,798,537 Bl, patented 28 September 
2004, filed 24 January 2000, provisional application filed 27 
January 1999. 



Any inquiry concerning this communication or' earlier 
communications from the examiner should be directed to James A. 
Thompson whose telephone number is 571-272-7441, The examiner 
can normally be reached on 8 : 30AM-5 : 00PM. 

If attempts to reach the examiner by telephone are 
unsuccessful, the examiner's supervisor, David K. Moore can be 
reached on 571-272-7437. The fax phone number for the 
organization where this application or proceeding is assigned is 
571-273-8300. 

Information regarding the status of an application may be 
obtained from the Patent Application Information Retrieval 
(PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through 
Private PAIR only. For more information about the PAIR system, 
see http://pair-direct.uspto.gov. Should you have questions on 
access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free) . 

James A. Thompson 

Examiner 
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